WO 2005/029700 



PCT/JP2004/014010 



1 

m m m 



10 

(saw) -7 * *?mn.fc~7 -< fr* ta t\ jtifciftu- 

i?;*&flf£rffl v^7£/?)c £ ft |» /h 46 tb ^ x^-f * <D £ 
#flF:£ifc 1 (7^^^D7PV^3lfc (Frank D. Bonnon III) flfaif THigh-Q 



WO 2005/029700 



PCT/JP2004/014010 



2 

HF Microelectromechanical FiltersJ IEEE (The Institute of 
Electrical and Electronics Engineers) JOURNAL OF SOLID-STATE 
CIRCUITS, VOL. 35, NO. 4, APRIL 20 00^ p.5 1 2 - 5 2 6)#ffi)„ 

5 0 18 \z.7F-T £ 5 fcs flfc/MSSb^F- 3 0 1 teZKT(D£ b fti^iftot 
V^£ e S&3 1 0±K:«!»* fetLfcW^7«a 311 <Z>_h*tC ^1321 

ms 1 2Htt, ii3 i 3?:^LrA^tai5 1 4 *LTV>S. 

±lB#/MR»^0»f^«rKTfclftW-f So ±iaA^J««l3 1 3 

10 \ztftm<Dm&&nmt>*ftM£tiitm&^ tn*«i3ii±^3 2i 
*frvxwttf hthtcmm^mm 3 1 2©if-^ ( sniff) tfs@^rsi&Ei 
a£g&-esib 3 1 1 1 tr— a (mmu) t<Dm(D^ms 2 1 

H:ii5"C ti 2 0 0MH z titf , t£*£>ig®#tt?& (SAW) fe5V^}i 
lf$l#t£}£ ( F BAR) tiSGH z (^^/V^) m^(Dy 4 >V * \Z. 

tf — ^ <D S Nifc&lRj-hl-Si&HtfS&b So 5 ->^y^^<DXt (Disk 
25 43 9, < -rsfca&t-s (DC) SrEP^D bfcM»)®@ 



WO 2005/029700 



PCT/JP2004/014010 



3 

-2r-eD i s kl©Wt\ +#fetti;fcte#S:#*ter4. 3 0V£r 

ffiV^felf-^SIO#at^a* UV> 0 ±|B<7?y ^X^^- SrbT — 

5 Aa©«3&mAt uTdiffi bfcm-^s — m i vxm i 9 m^-r <t ? *n 
in i 9 Kjjk-t x o \z.^ > y 3 >-s«_ht3i»^b v y =i it^a-fbv 
411 1 mtjmm4 i 2 t frw-n^mm. zti. ^<o±^^u^^^m 4 

10 2 1 ^^UTJt|BA^J«® 4 1 1 *3 £tf Jiiaffl^J®^ 412 ^1§15J: 

^ LfcftHtetf — AIIS^- 4 1 3 ©^SfrftHSr^-To 

£ <D £ 5 ft#*|*-CB:, ^«J^4 13^2 &^r- K©SSb £ t> > ^ 

15 w fc:fflv^#<£, 13 2 0 ici^i-J: b Itf^^^-Y^ 

ias&) 521 frtbnmjjte-w (^mea^o m fern: 7 j 5 1 1 1 

1 1 (Dmt)WL\z.nWiWL7 4 5 11/0* fc©*¥#fU;fc3:¥«fffl;*7fc-r 
5fc*©/^7^i^ 5 3 2 ^gIt5^g^fc5 o r £ o t\ J^}& 

20 my ^ fr* 5 1 1 Kmm^fhx^^^&t-^^^ * {m^^nmm 5 



WO 2005/029700 



PCT/JP2004/014010 



4 

in fit N X. ff I F ~7 ^ t&¥' — (D Jfc ffl (D fc £> m \~i ^¥>W¥>W&&$& 
5 (B a 1 u n) jBKT? -5 £ *C & 5 . C =» * h C0ii*P „ X 
©iiflnSrltBk MEMS &WL%tiir(D^ffl SrS^td L"Cv^c c 

^mmv-vj ? umnmu^^y^ ft-^srA^-rs a^ 
itWL, «riam^««^«:^ i mjjm.mtm 2 w^m^t 

20 H&ia^ 1 A#*«i: buIe^ 1 tt-tft^ftoifcttfcastt* 
£ « i 8 ogi^5^*ai^5J; 5 i^mmztiz b^Mh 

25 ±gft^iit5. 



WO 2005/029700 



PCT/JP2004/014010 



5 

•tzmxmmh, mw.AJjmm& xx^mmmtimm^nvx^m^^v 

10 

mat. *^«wmem s ^m^Ktezn-mm i «r^-rtEi&«^^f® 
m x h z> o 

m 2 te, 0 11'* UfcM EMS *IS2§tf>^t!j^tf>^l&^- K^r^-t"^ 
15 KftHS-CfeSo 

20 

0 6«, ID 5 {31* tfcM EMS *^^©^tft^<D^tl]^-- K&^i"^ 

0 7 ft. HiSM 2 MEMS &m$s<DMmjjiiz(D — 0!I£*1-M3i 

25 I2 8f*, ^c^ggOMEM S*^^^#^^ife^!l 3 ^*-rmiB&#^^f® 



WO 2005/029700 



PCT/JP2004/014010 



6 

0 9 m8 ic/TtfcMEMs ^^^o^ib^^siti^— h'&m-tm 

5 0 1 1 ARXfm 1 1 B *H^©MEMS#jg^t#5f 4Hffi^| 

sr * -r m m m i& wf m m -e & ^. . 

0 1 2 f4, 01 lAI^LfcMEMS *^©IifOil^- R £ 

0 13 ARXfm 1 3 BIJ, «H©MEMS#i^l^#5i 5 mMM 
10 ?T^i-«l5§^^ifMIElT*fcao 

SI 1 4 }4, 0 13 Alc^LfcMEMS *^3£<£>^Sj^<E>^ib^- — K*r 

81514, «|©MEMS*Kl^5f 6 IUfe0!}£r^1-tEIB&«Efc 
15 @16A»I@1 6Htt, «il^5MEMS#I^©Si^SO 

01814, ^OMEMS^oWMIrBMtfeS, 
119(4, »©MEMS*»roWiMffi0tfe5o 

20 020, ftm<DMEMs^m$s&m^tc7 j /up <DAmti%m.w-tz> 
immm 1 ] 

25 *$K©MEMs*ii i o i izmzmmm 1 0i©w«^if 



WO 2005/029700 



PCT/JP2004/014010 



7 

m i i^m-rx 5 ^ ^tm^mmm m^^-r ) a^j&^fcx^ 1 1 

0_hfc:f* % iff^A^t^A^til lit, ft-i-sri±i^-rsm 1 mti 

mm 1 1 2 tm 2 m^m^ ^m*t f-^j&^tu-cv^o _h 
ieh 1 mxmm 112 rajbiBA^m® 111 cd^^b hso mmt£Z>& 

5 +B^>^:tttfBS^ tL, ±1EH 2 ttJ^m^ 113 »_h|BA^J«^ 1 1 1 <D 

fate hm$Lte(D&mfoWim&thx^z> 0 ±.mxjjmmi 1 1, m 
1 m^7*^ 1 1 2&£xfm 2 tti^m^i 113 <t 5 
134 a^£)c$ n-cv^ 0 ±iea^*^ 111. n 1 mtjmm 1 1 2 *5 
xxtm 2 tii^«a 1 1 3_hKite. ^rai 2 1 ^itf^its <t 5 ^ 

10 ^offi^ 134 £ 5 KiiglbT- 114 *l-cv^ 0 _L|B 

A^ti 111. mi 1 1 2 5o,j; t/m 2 m^mn 1 1 3 t , s 

114 tOWW^Bi 121tt, «iH!0. 1 pl migOill^^^ 

1 0 1 fi, El 2 X o KM 

15 ttfti»*:»VNTK»^ 1 1 4 3&^— KTf^ft-rS. ~<^^ ME 
MS*H1 0 1 0 1 ffl;*7«Sl 1 2/5^©t±!^Ou t 1 r CO 

^ i 112 t&*H^ i 8 oii/£5i2 m^m^ i i 3 a»e>© 

20 *HK^MEMS#^ 10 1 \z.&Z>n > lkjj&(D — M&, M 3 

A 7!/^® 3 H©«atxmWfreig»j: ioTBiM-rs, 

0 3 AtSti 5 M> ^igffcStS 13 1 i^ill 13 2 

13 1 lHH^Jttf^ y a Vg&Sr/BV^il&i^jgl 13 2 

mz-&&fc^v =* ^ (s i n) K^m^s. r (omt^ v = ^em. $i 



WO 2005/029700 



PCT/JP2004/014010 



8 

I I oii, — mt Lt^isii nitfcsv!)^ ^mm±Kmmm 
132 & : mj&&titih<Dfrt> fcSo £ <b ^iii 3 2 ±^mm^0. 
mi s 3 *mf$,irz> 0 ^<Dmmw-&m i 3 3 it m*.t£#v ->v =« ^« 

<fc t> . ±IE««I^^1^ 13 3 "C-A^m^ HUH 1 1 2 £ 

& 2 t±i^«^ 1 1 3 t *Mi$-rz>o mmtz.^ ±mmm^mm 133 -cte 

10 i^^til 3 4^Mt5„ ±IBI lffl^tSl 1 2 ii± 

isA^tt^i ill ©{£*b us o mMttz&teo&nfcmmistb, .lib 
m 2 m?jn>m 113 ^jiiBA^m® 111 t m^^^^g^ias 
£*ls 0 ±iEgib^©ffi^ 1 3 4 r*. A^«a 111. m 1 m^j 

«@1 1 2isJ:t;^2til^t1il 1 3©TO^, WRS^rSv^T^tfJ: 
15 0 Kl&j&ZtiZo 

^v^T', ig 3 c ci^-r j; 5 -hiBA^fl;^ 111. 1 1 
12, 12 mtimm 1 1 3 *s j: t^sib^-^«@ 134 ^titst 

o±|BA^jS«i 111 *3 j;U?tt}^«^ 1 1 2 <fc 9 -hm< 1 3 5 £r 

j^^ts. ^o^^ji 1351^ M^fcfSHb-^y = >-jht^/&£*k ^ 
135 (Dmrnzw-mk-t 5 0 w © t # , A^m^ 1 1 i±, nw^t 

III 2±*3,t^2ai7jt@l 1 3_hf£, tt&J9 1 3 5^f<i5i 

25 5tt5o r©^-rj¥^«, ^©itf^^tisii^tA^tsi 1 
1, ii mxrnm 112 *s £ tj*ifs 2 m^m^ 113 t ©raw 



WO 2005/029700 



PCT/JP2004/014010 



9 

i mtinm i 1 2 ±*5 £0*31 2 mxmm 113 _LK:*ejB 135^0. 

®3 EKi^-rj; 5 If 01-^^ h^*fc, y y^77^- 

fc^y^^R: J: «? % <m&m 13 5 £> — y ^^^*QXU"C_hlS« 

il34 £i*r -5 |P§ q |$ 1 3 6 £r?£j&1-5 0 

#V^ % IS 3 F t^fi 5 13 5 #71!Mfc£;h,TV^fl!l©^ 

ffitsi^Ri 3 7&Mf$-rz 0 rcoga^^gi 3 09* 
03 G^^-r«t 5 t-. m% <D\si?x hm^i, v yy??^— 

fc^ y f y^ipn: £ 9, i§»^-l^lg£i 3 7 Srxyf-y^pitTif 
-A^^sift^ 114 ^^^t^o r oigstb^- 1 1 4 ft. _hiEiB p|fu 1 

15 3 6 Srffi btil 1 3 4 |!:SiR$*iTV^ 0 

135 cmise 3 G#$n Srsyf y^i»*t5, ::ta, Ittil 

Afimm 111, mi tax mm 1 12 % #2 tti^«@ 113 <D&mm, 
20 *3 iT^A^«fig 111,11 mtimm 112.^2 ta^«« mti 
lui <DG-m\z.Qm 121 j^^rit* tts. ^ 1 2 1 r± % a 
111, mi Mt>mm 1 1 2 & xz^m 2 w^m^ 113 tmrn^ 

1 1 4 i ©^©Ei«S 0 . 1 umSSfcftotV^5. i©J;5liLT> 
MEMS*i^ 10 1 ^?^^fe^tl/5 0 



WO 2005/029700 



PCT/JP2004/014010 



10 

Iiseo^xjr >Wt&m^til-£ J:vn c 

K©MEMS*fi«l O 1 <£r#5 r. t AST?* 5 0 

*3SSOMEMS#fijSl.O 1 «: 7 /Steffi l^fcllife 
H4©#E(»«fi||ilBSI2IK:J;oTRWt-5. 

^^m^^^o-ca^^nsfcie), r <d*s^ 1 0 1 zmfem? ^ 

18 1 IriitS: t «s-C# 5 0 
[£jtt4tf 2 ] 

© m {an ic ta: tt it m t» s> 5 o 

81112(1121) t|2ttl^l|l 13t*lffl*t*112(l 
12 2) &$£ff\ZLj&tft £ *L"C <5o ^o, _h|B#IS 1 tti^m^ 112tt 
_hlEA^7«a 111 fc 1 8 0 ^^^S^C^Otfcg^Eg^tL, _h 

mm 2 tti^m@ 113 f*±iBA^j«^ 111 <D$Ln t in&tio-f&gf-ga 
m&ti, m mtinm 1121. H22©^i:i2 rnxmrn 113^ 



WO 2005/029700 



PCT/JP2004/014010 



11 

@ae£*LTv>5 0 £fc jhiBA^m^ i i i > #0 1 mtimm i i 2 *5 
xxtm 2 mtimm 113 & 5 izmwj^r&nm 134 &j&j$£tix 

v^, _hlEA;ft«@l 1 1. #^l(±i*til 1 2 *5jc tffg 2 ffi^m^ 
113 _hfcte N £Pfl 12 1 U-C*f|B]-r 5 £ 5 ^ ^olS 13 41: 
5 mffi-tZZ. 5 l-^*)^ 114 #^J&£;ft-Cl^ 0 _h|HA^3«a 111. 

1 mxmm 112 ss^t^sg 2 mtimm 1 1 3 £ % mm* iui© 

i 5 t*^^tifcMEMS#S^ 1 0 2ii, me K^-r «t 5 fcjg 
Mi^^-rig®)^ 1 1 4 w: 4 ^^e- Kt?*»-*-<5. - o^m, ME 

10 MSftjgf 10 2tt, Ml ffl^J«^i 112 (1121, 1122) £> 

offl^out li, a^S^ 112 ififctta* 1 8 oll^^l 

2 mtimm 1 1 3d^rotti^ou t 2 t&&t>*txmzi t-tz z t^x 
T©i5 n/^-=y/Lt, a^«^ nun mxmm 1121 

i:l2ffl^jli HSiiRl m^j«^l 22t & i cd HI MMfr (c^^-f- 
5, #M 1 tti^m^ 1121, 1122 ^r_h|EA^tta 1 1 

i <Dfrm 1 1 8 o &mte&tiLte<DfiLm\zmmv, ±tz%s 2 m^mm 1 1 

20 3 ?r±|SA^m@ 1 1 1 0{4fS £ PUftffiOttilHiffiflli- 5. il 
^tSH2 1, 1 12 2©Mtl2ffl*lil 13^Eff5 0 $ 

be ^i&^^>«@ 1 3 4 -hfaA^m^ 111, 1 tax mm 1 

I2iai22j2 113 <D«@p^r^tf J: 5 f:Mt5o 

^ © fife I Steffi IBS 3A75S03HfcJ;oTRW L fcMag^lfe £ HOIH 
25 tfcSo 

[HISM3] 



WO 2005/029700 



PCT/JP2004/014010 



12 

5 0±Ritt, -ft-^^rA^i-^A^W^ 1 11 (1111) £ % «#Srffl^j 

tsf liu^isi i 2 (1121) Axmm i 1 1 1 1 m$Lft<D 
fttmtsA^tii ii (1112) t. m t^tti^tsi i ta 

^m^l 112 (1122) £ % & 2 ffi^J®^ 113t &Z<DM\Z.ft&.ft 

Kmj&£fLX\,^z> 0 ^o N _biB^s-^ i mtinm 112 fi_hiEA^«^ 1 

10 11 <DtiLft t 1 8 0£*fc5tf*B©4fc«K:B«£ih^A;b«* nil, 

until m^m^ 1121. 11221: tb, m 2 
ffl^nii 1 3 fi#A^7«^ 111 t&m 1 mt>mm 112 ©k^j©* 
tsa^is:** btitcm 1 mxmm 112 (1122) ©a^wh mt 

liR^lltBISii^o A^7«^ 1 1 1 <d$l1® t mtiLft<DtiLW\zmU £ 
15 ft-CV^S. Sfc, ±|5^-A^J«^1 1 1, ^lW^til 1 2*5 J: I* 
m 2 W^ma 113 Sr^Etf «t 5 fc^ft^^Sfil 13 4 J&S7gj££;ft,TV>5. 

±m&Ajjnmi i i. i-iiw^jisi i 2is£T*$R2 mijnmi 1 

3 Jhfcf*, ^P^l 2 l^^UTStfRl-rSJ;^. d*o*« 13 4 

114 aS7g*fc£;h,-CV^ 0 _hlEA^7«a 111. &m 
20 1 W^7«SI 1 1 2*5£T^|g2 tti^3«^ 1 1 3 t , ^»J^ 1 14i©^© 
$ffil2 1ft, WilfO. 1 /imSg©IEiiC^^$tLtV^o 

-© <fc 5 tW^fcMEMS*K 103li, 0 10 lz.7jk-r <£ 5 * 

S»ttl&«:*8^"r«»-?- i i 4 5 ik^— K-eSHb-f-*. * 

1 0 3 ft, mi W^J mffi 112 (1121, 1122) frbVMJj 
25 Outlt, iO^im^lHl 1 2 ttll^i 8 0H^5I2IH* 
«fill 1 Zfrb<Dmt3 0 u t 2 i^^t)*Ttb*it5r ttiot, 



WO 2005/029700 



PCT/JP2004/014010 



13 

jiibmems &mm i o 3 <Dm&jjmfe. mmm 3 a»i@ 3 hc <t 
3<st^t^j;p^^ 0 ^- — y^it, a^«@ 1 1 1 1 til mzinm 

5 112UAAII111 2 t m 1 1 1 2 2 i» 2 ffl^ttttl 

1 3 t -^JiI(cMfT(c^^-rs o i-jfcfr^ _h|E6-A^ma 111 

1,111 2 zmGLft t s^g^Efsu. _hiB^-m i mjjmm 112 

1, 1 1 2 2lr±|2^1il 111, 1 1 1 2©ft|gJ:180Sl 

t£%&Ln<DtiLm\zmmirz> 1 1 t> k^a^*® 1111, 1 1 1 2 t # 

10 ^1 ttJ^mH 1121, 1 122fc Sr^SfdSBS L N -LfEffl 2 fcH>bftSi 
113 «r#A27*ffi 1111. 1112 t&m 1 ttl^«li 1121, 1 
1 2 2 t © S3 ?(J£>S 18! 1 112 2 ©A^li 

1112i: f4R»ft|T?d»o A^mH 1111, 1112 £>&*B £ m&m 

©tiMtts. $ e> jcl , mwj^(Dmm 134^, ±m&Ajjnm 1 

15 111,1112, 1 ffi^7«^ 1121, 1122, |2 ttt^S^ 

113 5 t^tSo *©te©xs»tfrlBBl 3 A»S 

±EMEMS#I^1 O 2, 103^±fEMEMS*i^lOU^ 

20 ±mmmm 1 3 x-te^Axmrn 1 nji mxnm 112, 
i 2 m^ma 113, m@ 134 m<D&mmn# v ->v = ^w^mc&js 

r h ft X # 6 „ 

25 _b3£ u^cujfi^j 1 —sus^ii 3 ki^s*^^-^ ^ vm.fs.mwt/xT 



WO 2005/029700 



PCT/JP2004/014010 



14 

[*lt«4] 

**SOMEMS*S#2 0 1 M#6HifeM4 Sr. 12 1 1 AO&B&fll 
10 ^^f®|g*5 £X*m 1 1 B tf)¥ffi W T * hHfciotRitS. 
HI1 lAJJiOtgl 1 B td^-T £ 5 ^, ^ffi^^i^J^2 5 2 
Hfcat*2 1 OJrleite, ¥f T'flt^ A^Jt 501 A^lt 2 1 1 tM 

2A*ti2 i 2 *5 ^T^^F^-e-ft -^srttj^-r i mxmm 2 2 1 £i& 
2 m^mn 2 2 2 a* % fg 1 a^j«« 211. 12 ttj^sn 222. 1 
15 w^ma 221, ^2A^ts 212 ©jiiteiafcff ^ ^ojiiase 1 a^ 
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Jfcfc:, ^iOMEMS 2 0 2 tl^eHl^l 5 Sr. |1 3 A© 
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1 1&2 mxmm 222^^1 A^«a 211 j2A*ii 212. 
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mm 21 2ii2 ttj^rn^ 222 o-t^jp*L©tt:fi^33tt sigib^ 2 3 

1 ©M*g<Z>#:*B3 s lig&*B i: ft % t b h fc: Jh SB ft 1 AtlMm 2 11 <7>&g 
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